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@ Synthetic peptide and process of using same for the detection of antibodies to HTLV*lil, diagnosis 
of AIDS and pre-AIDS conditions and as a vaccina. 



@ This invention relates to a nnethod for the detec- 
tion and diagnosis of AIDS (acquired immune defi- 
ciency syndrome). ARC (AIDS-related complex) and 
pre-AIDS conditions in body fluids by the use of a 
chemically synthesized peptide. The peptide has an 
amino acid sequence corresponding to a segment of 

3 the envelope protein, p41, of HTLV-lll and has been 
found to be highly immunoreactive with antibodies in 
sera of patients with AIDS. ARC and pre-AIDS con- 
Aditions. More specifically, the present invention is 
l^dlrected to the use of a chemically synthesized 
peptide containing therein a segment of about 
''^f twenty-one amino acids, or their analogues, in a 
prescribed sequence for the detection of antibodies 
to the HTLV-lll virus in human body fluids of AIDS, 
Oarc or pre-AIDS patients. The detection method 
{^includes an enzyme-linked immunosorbent assay - 
lU(EUSA), an immunoradiometric assay (IRMA), and 
other forms of immunoassay procedures, such as 
enzyme immune blotting assay on nitrocellulose pa- 



per and hemagglutination assay, using the peptide 
as the antigen. The preferred detection method is 
ELISA. 

The present invention also relates to a vaccine 
and a method for generating antibodies to HTLV-lll 
in healthy mammals, including humans, by the use 
of the chemically synthesized 21mer peptide or its 
analogues. 



Xerox Copy Centre 



1 



0 214 709 



2 



"Synthetic peptide and process of using same for the detection of antibodies to HTLV-fll, diagnosis of 

AIDS and pre-AIDS conditions and as a vaccine 



This Invention relates to a synthetic peptide 
and process of using same for the detection of 
antibodies to HTLV-lll, diagnosis of AIDS and pre- 
AIDS conditions and as a vaccine. 

More particularly, the present invention relates 
to a highly sensitive method for the detection of 
antibodies to HTLV-lll in body fluids and diagnosis 
of AIDS (acquired immune deficiency syndrome), 
ARC (AIDS Related Complex) and pre-AIDS con- 
ditions by the use of a chemically synthesized 
peptide, a vaccine for AIDS, ARC or pre-AIDS 
conditions and a method for stimulating the pro- 
duction of antibodies to HTLV-lll to provide protec- 
tion against infection' by HTLV-lll or LAV in healthy 
mammals, including humans. The amino acid se- 
quence of the peptide corresponds to a segment of 
the envelope protein, p41, of HTLV-lll and has 
been found to be highly immunoreactive with anti- 
bodies in sera of patients with AIDS, ARC and pre- 
AIDS conditions. More specifically, the present in- 
vention is directed to the use of a chemically 
synthesized peptide containing therein a segment 
of about twenty-one amino acids, or thier ana- 
logues, in a prescribed sequence for the detection 
of antibodies to the HTLV-lll virus in human body 
fluids of AIDS, ARC or pre-AIDS patients. The 
detection method includes an enzyme-linked im- 
munosorbent assay (ELISA) and an im- 
munoradiometric assay (IRMA) and other methods 
of immune assay procedures, such as enzyme 
immunoblotting on nitrocellulose paper and hemag- 
glutination using the peptide as the antigen. The 
preferred detection method is ELISA. 

Acquired immune deficiency syndrome (AIDS) 
has been recently recognized in several countries. 
Due to its devastating effect on the patients and 
indications that the disease is spreading, much 
effort has been devoted to elucidate and Identify 
the cause of the disease. Epidemiologic data sug- 
gest that AIDS is caused by an Infectious agent 
that is horizontally transmitted by intimate contact 
or exposure to blood or certain blood products. 

In 1983. F. Barre-Sinoussl et M ♦ the Institute 
Pasteur reported the isolation of a T-lymphotropic 
retrovirus from a patient at risk for AIDS. The 
retrovirus appeared to be a member of the human 
T-cell leukemia virus (HTLV) family. However, its 
immunological response is distinct from known 
HTLV-I or HTLV-II. (F. Barre-Sinoussi §t a!-, Sci- 
ence, 220, pp. 868, May, 1 983). 



A similar virus, designated HTLV-lll. has also 
been Isolated by R.C. Gallons group at the National 
Cancer Institute, U.S.A. from the blood samples of 
a large number of AIDS and ARC patients by co- 

s cultivation with a permissive T-cell line H9. (See 
Popovic, M. et al., Science, 224, pp. 497, 1984, 
and Gallo, R.. et al., Science, 224, pp. 500, 1984). 

V.S. Kalyanaraman et al , of the Center for 
Disease Control, Atlanta. Georgia, U,S.A.. reported 

70 the Isolation of a lymphadenopathy associated 
virus (LAV) in patients with AIDS and the develop- 
ment of a radiolmmuno-precipitation assay using 
the major core protein. p25, of LAV. Their test 
procedure involved the use of the LAV virus propa- 

75 gated in primary cultures of blood lymphocytes 
and harvested. The p25 core protein was isolated 
from the harvested virus, labelled with and used 
as target antigen. The labelled antigen was added 
to serum and precipitation of at least 15% of the 

20 labelled antigen is regarded as a positive result. - 
(See V.S. Kalyanaraman et al.. Science, 225, pp. 
321, July, 1984). However, based on the reported 
results, the test was positive only for 41% of the 
AIDS patients and 72% positive for patients with 

25 lymphadenopathy syndrome (LAS), otherwise 
known as ARC. This means that the procedure is 
not sufficiently sensitive or accurate to be used as 
a detection or diagnostic tool for screening serum 
for the presence of antibodies to the AIDS virus. 

30 LAV and HTLV-lll, as well as various strains of 

related retrovirus Isolated from AIDS patients share 
several important characteristics. (See Feorino, P., 
et al.. Science. 225, pp. 69. 1984; Levy, J., gt al.. 
Science, 225, pp. 840, 1984). These Include viral 

35 replication In 0KT4+ human T-cell leukocytes, jn 
vivo and in vitro : association with impaired T-cell 
proliferation, the appearance of cytopathic effects; - 
(See Montagnier et al., Human T Cell Leukemia 
Virus, pp. 363, Cold Spring Harbor Laboratory. 

40 1984; Popovic. M., §J al., q^. gt.; and Klatzmann, 
D., et al. Science, 225, pp. 59, 1984) and recogni- 
tion by antibodies in the sera of AIDS and ARC 
patients. (See Montagnier, et al., 0£. cit.; Levy J. §i 
§1 cit Sarngadharan M. et al.. Science, 224. pp. 

45 505. 1984; Safai. B., et al., Lancet, i. pp. 1438. 
1984; Brun-Vezinet, P., et al., Lancet, i, pp. 1253, 
1984; Brun-Vezinet, F., et al.. Science, 22g , pp. 
453, 1984; Goldbert. J., et al.» Lancet, ii. pp. 711. 
1984, and Laurence, J., et a}.. New England J. 

50 Med.. 311, PP- 1269. Nov. 1984. 

In November 1984, L.W, Kitchen et ai. reported 
the use of a HTLV-lll Infected line, designated 
H9/HTLV-III. to test the incidents of AIDS in 
haemophiliac patients. The method involved inac- 
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tivation of the virus with 2% paraformaldehyde in 
phosphate buffer and use of the unactivated cells 
to determine if haemophiliac patients have been 
Inadvertently exposed to AIDS virus through blood 
transfusion. The data using sera samples from 50 
haemophiliacs show that there is an increasing risk 
for these patients to contract AIDS, because of 
their need for blood tranfusions to sustain life. 
(L.W. Kitchen. §t al.. Nature, 312. pp. 367 Nov., 
1984). This means that there is an urgent need for 
a safe, reliable and sensitive test to screen each 
blood sample before its inclusion in blood banks to 
isolate bkx)d samples which have been contami- 
nated with AIDS virus, and thus avoid the inadver- 
tent spread of AIDS among patients who must 
receive blood transfusions, e.g. haemophiliac and 
surgical patients. 

In November1984 and January 1985, R.C. 
Gallo's group at the National Cancer Institute, 
U.S.A., and other collaborators positively concluded 
that HTLV-lll is the causative agent of AIDS and 
reported the nucleotide sequence of HTLV-lll. (See 
Beatrice Hahn, et at., nature, 312, pp. 166, Nov.. 
1984; George M. Shaw, et al.. Science. 226, pp. 
1165, Dec. 1984; and Lee Ratner et al.. Nature, 
213. pp. 277. Jan.. 1 985). 

Meanwhile, three other groups also reported 
the complete nucleotide sequence of the AIDS 
virus, (See Muesing et al., Nature, 313, pp. 450. 
Feb.. 1985; Sanchez-Pescados, R., et §[., Science. 
227, pp. 4g4, Feb.. 1985; and Wain-Hobson et ai.. 
Cell, 4Q. pp. 9, Jan., 1985). These reports elu- 
cidated the structure of the HTLV-lll virus at both 
the DNA level and the projected protein level and 
permit further serological studies of the different 
epitopes present on the HTLV-lll virus. 

Simultaneously, the group at Institute Pasteur 
reported that LAV has been identified as a causa- 
tive agent for AIDS, and is considered to be Iden- 
tical to HTLV-lll. The assay procedure used by this 
group also involves propagating LAV in 74* cells of 
healthy individuals. The viral antigen was then con- 
centrated and deactivated in 0,5 per cent sodium 
dodecyl sulfate at 37'*C for 15 minutes. Serum 
samples were then tested against the antigen in an 
enzyme immunoassay with orthophenylene dia- 
mine as substrate. The presence of antibody in 
serum was found in 68% of AIDS patients, 100% of 
patients with Kaposi's sarcoma and 100% of pre- 
AIDS patients. (Jeffrey Laurence et al.. ofi. cit.) 

Recently, U.S. Patent No. 4,520,113 was is- 
sued to R.C. Gallo et al . This patent describes a 
method of detecting antibodies in sera of AIDS and 
pre-AIDS patients by using iysates of a eel! line, 
designated H9/HTLV-II!, as the antigen in an 
enzyme-linked immunosorbent assay (EUSA) or in 
a strip radioimmunoassay based on the Western 
Blot technique or an Indirect immunofluorescent 



method. The method is about 85% accurate. The 
Gallo patent further indicated that several antigens 
from HTLV-lll. p65. (MW 65,000). p60 (MW 
60.000). p55 (MW 55.000), p24 (MW 24,000) and 
5 p41 (MW 41.000) are recognized by antibodies in 
sera from AIDS patients, homosexuals and heroin 
addicts. Of these, major immune reactivity or 
specificity Is directed against p41. a protein con- 
stituting the envelope antigen of HTLV-lll. This pat- 
10 ent further states that it is believed that additional 
purification and refinement of p41 may lead to an 
even more sensitive ELISA assay. Based on this 
statement, the antigen suitable as a test reagent is 
to be a p41 segment derived from HTLV-Ili cul- 
76 tivated in H9 cell line. 

It is further reported in Robert C. Gallo sL-* 
Science. 222 » PP. 93, April, 1985. that a combined 
cloning and expression system in E. CoH has been 
used to identify HTLV-lll encoded peptides which 

20 react immunologically with antibodies in sera from 
AIDS patients. Cloned HTLV-lll DNA was sheared 
into fragments and inserted into an expression vec- 
tor. The inserted DNA was then expressed in E. 
Coli transform ants. Of 300 clones tested, 20 

25 showed specific reactivity with sera from AIDS pa- 
tients. The 20 clones were analyzed and found to 
contain segments from the ORF segment of HTLV- 
lll and were identified as clones 175, 191, 13, 31, 
162. 113. 121 and 127. Of the eight clones. ORF 

30, clones 113, 121 and 127 define the protein en- 
coded by the portion of the env-lor region pro- 
duced by HTLV-lll infected cells and induces anti- 
body production in most if not all AIDS patients. 
All of the reported assay procedures for detect- 
as ing antibodies to HTLV-lll and for diagnosis of 
AIDS or pre-AIDS conditions involve the use of the 
HTLV-lll or LAV virus. None of the procedures are 
100% accurate. This is undesirable for use in the 
screening of sera in blood banks. The less than 

40 100% accuracy of the tests may permit contami- 
nated sera from escaping detection and be used in 
blood transfusions to the severe detriment of blood 
recipients. Moreover, the use of the HTLV-lll virus 
as the testing agent is dangerous to healthy labora- 

45 tory workers, requiring extreme precautions to 
avoid ail chances of exposure during the prepara- 
tive process to make the test reagent. Furthermore, 
even though the deactivated virus is used in some 
of the published procedures, exposure to the de- 

50 activated virus can cause antibody production in 
healthy workers, who may then be falsely diag- 
nosed as having AIDS. ARC or pre-AIDS condition. 
Moreover, presence of cellular materials from H9 
cells or E. Coli in the test agent may elicit a false 

55 positive response in the HTLV-lll antibodies 
screening test from individuals who have antibodies 
to E . Con or H9 cells. These false positive reac- 
tions can bring severe anxiety to the healthy in- 
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dividuals and their family and may lead to a 
healthy individual being mistakenly diagnosed as 
having AIDS and be exiled from normal social 
activities as a consequence. 

Furthermore, up to the present, no viable vac- 
cine or method to provide protection against HTLV- 
III has been reported for AIDS. ARC or pre-AIDS 
conditions. The use of deactivated virus provokes 
fears of contracting the disease and would prevent 
its acceptability and use. 

Similarly, the development of monoclonal and 
polyclonal antibodies to HTLV-III in mammals in- 
volves the use of HTLV-III as the immunogen and 
this presents similar rislcs in the procedure. 

It is, therefore, an object of the present Inven- 
tion to develop a detection or diagnostic procedure 
that does not require the use of the virus or lysates 
thereof as a test reagent. 

A further object is to develop a test procedure 
that is highly sensitive and accurate, preferably 
100% accurate. 

Another object is to develop a test that is 
highly sensitive so that very iittle test reagent or 
body fluid is needed to obtain an accurate result. 

Still another object is to prepare a test reagent 
by chemical means, which test reagent can be 
used to detect the presence of antibodies to HTLV- 
III in body fluids and diagnose AIDS, ARC or pre- 
AIDS conditions, thereby avoiding the danger of 
exposure to the virus or segments thereof and the 
unnecessary proliferation of the virus. 

Yet another object is to develop a vaccine 
which when Introduced into the body will stimulate 
production of antibodies to HTLV-III to provide pro- 
tection against infection by HTLV-III or LAV in 
healthy mammals, including humans. 

A further object is to provide an immunogen 
which can be used for the development in mam- 
mals of monoclonal and polyclonal antibodies to 
HTLV-III which does not involve the use of HTLV-III 
as the immunogen. 

According to the present invention, a peptide 
with about twenty one amino acids arranged in a 
specific sequence has been made by solid phase 
peptide synthesis. The 21mer peptide has been 
found to be useful in a highly sensitive and ac- 
curate method for the detection of antibodies to 
HTLV-III in sera and body fluids and diagnosis of 
AIDS, ARC or pre-AIDS conditions. The 21mer 
peptide has also been found to be useful in stimu- 
lating production of antibodies to HTLV-III or LAV in 
healthy mammals, such as Balb/c mice. 

According to the present invention, a peptide 
useful for the detection of antibodies to HTLV-III 
and diagnosis of AIDS, ARC or pre-AIDS conditions 
in sera or body fluids is selected from peptides 
comprising: 



Arg-lle-Leu-Ala-Val-Glu-Arg-Tyr-Leu-Lys-Asp-Gln- 
Gln-Leu-Leu-GIy-lle-Trp-Gly-Cys-Ser, analogues 
thereof and segments thereof; wherein: 

5 Ala = alanine, 

Arg = arginine. 

Asp = aspartic acid, 

10 

Gin = glutamine. 
Glu = glutamic acid, 
15 Leu = Leucine, 
Lys = Lysine, 
Gly = glycine, 

20 

lie - isoleucine, 
Ser = serine, 
25 Trp = tryptophan, 
Tyr - tyrosine, 
Vai = valine, and 

30 

Cys = cysteine. 

The highly sensitive and accurate method of 
detecting antibodies to HTLV-III in" body fluids and 
diagnosis . of AIDS, ARC or pre-AIDS conditions 
35 comprises: 

(A) preparing a peptide selected from pep- 
tides comprising: 

Arg-lle-Leu-Ala-Val-Glu-Arg-Tyr-Leu-Lys-Asp-GIn- 
40 GIn-Leu-Leu-Gly-lle-Trp-Gly-Cys-Ser, analogues 
thereof and segments thereof: 

(B) using from about 0.1 to about 20 ug per 
test of the peptide In a buffer at a pH of from about 
7 to about 10 as the antigen in an immunoassay 

45 procedure. 

Furthermore, according to the present inven- 
tion, the peptide, when coupled to a protein or a 
polymer carrier, can be used to stimulate produc- 
tion of antibodies to HTLV-III or LAV in healthy 

50 mammals including humans. The method com- 
prises introducing an effective amount of the 21 mer 
peptide conjugated to a protein, such as human 
serum albumin, into the body of a healthy mammal 
by interperitoneai or subcutaneous injection. 

55 
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Referring to the accompanying illustrative 
drawing: 

Rg. 1 is a graph comparing the data obtained with 
sera from AIDs patients using ELISA method 5 
wherein the weil plates are coated with (A) the 
peptide of the present invention, (B) deactivated 
HTLV-III virus; and normal sera with (a) the peptide 
of the present Invention (b) deactivated HTLV-III 
virus. ;o 

In accordance with the present invention, a 
peptide has been chemically synthesized for the 
detection of antibodies to HTLV-UI in body fluids 
and diagnosis of AIDS, ARC and pre-AIDS con- 
ditions, for the vaccination of healthy mammals by is 
stimulating the production of anitbodies to HTLV-III 
or LAV in healthy mammals, and for the develop- 
ment of both monoclonal and polyclonal antibodies 
to HTLV-III in mammals. The peptide comprise 
about twenty one amino acids or their analogues 20 
arranged in the following sequence: 

Arg-He-Leu-Ala-Val-Glu-Arg-Tyr-Leu-Lys-Asp-Gln- 
Gln-Leu-Leu-Gly-lle-Trp-Gly-Cys-Ser. The peptide 
may comprise a shorter or longer peptide chain by 25 
having more amino acids added to the terminal 
amino acids, -Arg-or -Ser-, of the above sequence 
or having a few less of the terminal amino acids 
from either terminal. 

CH^ 0 0 
i 3 11 I |i , 

CH« -C — 0-C-NH-CH-C-O + 
3 i 
CH3 

Boc-amino acid 



R-^ 0 
* Jl 

B0C-NH-CH-C-O-CH2- 



It is expected that as long as the three dimen- 
sional conformation recognizable by the dominant 
antibodies to HTLV-III is preserved, the synthetic 
peptide may comprise analogues of the recited 
amino acids of the above sequence or be extended 
by the addition of amino acids to either terminal or 
it may t>e reduced by the deletion of a few of the 
terminal amino acids to at least about fifteen amino 
acids. In addition, it Is expected that polymeric 
forms of the 21mer peptide or its analogues can 
also be used to elicit production of antibodies to 
HTLV-III. 

The amino acid sequence of the polypeptide 
useful as a test reagent for the detection of anti- 
bodies to HTLV-III in body fluids and diagnosis of 
AIDS. ARC and pre-AIDS conditions is prepared to 
con^espond to a partial segment of the amino acid 
sequence of the HTLV-HI virus designated as p41 , 
a part of pi 20, the LOR (long open reading) seg- 
ment, defining the envelope protein of the HTLV-III 
virus. 

The peptide useful as a solid phase im- 
munoadsorbent for the detection of antibodies 
HTLV-UI was synthesized by a "classical" Mer- 
rifield method of solid phase peptide synthesis 
according to the following scheme: 



Cl-CH. 




POLYMER 



Chloromerhyl resin 




- POLYMER 



CHg-C-CHg 



Boc-aminoacvl resin 



CO. 



TEA (Deprotecr) 
TEA (Neutralize) 



O 
li 



H2N-CH-C-O-CH2- 



isobutylene 

Boc-amino acid 




-POLYMER 



aminoacyl resin 
DCC (Couple) 
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0 ^ 



2 1 
R 0 R 

t II I li 
Boc-NH-CH-C-NH-C-C-O-CHg- 



Boc dipeptide resin 




- POLYMER 



isobutylene + CO, 



+ 



HF (Cleave) 



R^O 
I II 



H3N-C-C-NH-CH-C-0H 



+ F-CH^- 




- POLYMER 



dipeptide 



Following the above scheme, Boc-amino acids 
are added to the resin to prepare the 21nner pep- 
tide according to the following sequence: 



25 



1. 


Bo c-Ser 


8, 


Bo c -Leu 


15, 


Boc-Arg 


2. 


Boc"-Cys 


9. 


Bog -Gin 


16. 


Boc-Glu 


3, 


Boc-Gly 


10, 


Bo c -Gin 


17. 


Boc-Val 


4. 


Boc-Trp 


11. 


3oc - Asp 


IS, 


Boc-Ala 


5 . 




12. 


Boc-Lys 


19. 


Boc^Leu 


6. 


Boc-Gly 




Be c -Leu 


20. 


Boc-Ile 


7. 


Bo c-Leu 




BOG-Tyr 


21. 


Boc-Arg 



40 



Analogues of the 21mer peptide can be pre- 
pared by varying the above sequence either by 
adding or subtracting desired Boc-amino acid(s). 
The term "analogues" of the 21mer peptide en- 
compasses the entire 21mer peptide, portions 
thereof, peptides that contain substitutions of amino 
acid residues, or peptides that contain insertions 
and/or deletions of amino acids in the 21mer pep- 
tide. 

Following completion of assembly of the de- 
sired blocked peptide on the resin, the peptide- 
resin Is treated with anhydrous hydrofluoric acid to 
cleave the benzyl ester linking the peptide to the 



4S 



50 



resin in order to liberate the peptide. Side-chain 
functional groups of amino acids which are blocked 
during synthesis by benzyl-derived blocking groups 
are also cleaved from the peptide simultaneously. 
The free peptide is then analyzed and purified by 
reverse phase high pressure liquid chromotography 
(HPLC) and characterized biochemically by amino 
acid analysis. 

Similarly, synthesis of the 21mer peptide that 
has an amide group on its C-terminal end can be 
acheived by using a 4-methylbenzhydrylamine res- 
in according to the following scheme: 



55 
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4-methylbenzhydryl 
amine resin 



R O 
\ II 

BoC-NH~CH-C-OH 




-t- 



diisopropylcarbodiimide 



R 0 

I ii 

Boc-NH-CH-C-NH-CH - 



Coupling the C-terminal Residue to 4-methylbenzhydryl 

amine residue 




The peptide synthesized according to the 
above described procedure is highly reactive to 
antibodies to HTLV-III and can be used as a highly 
sensitive and specific innnnunoadsortDent for the de- 
tection of antibodies against HTLV-III. Results ob- 
tained with the peptide according to the present 
invention show that it is more sensitive and specifrc 
to antibodies against HTLV-III in body fluids than 
the lysate of density banded HTLV-III itself re- 
ported in U.S. Patent No. 4,520,113, (See Table U.) 

Based on the high degree of sensitivity and 
specificity of the peptide according to the present 
invention in the immunoreactlon to antibodies to 
HTLV-III, it is believed that it may also be useful as 
a vaccine for AIDS. ARC or pre-AIDS conditions, 
and as an immunogen for the development of both 
monoclonal and polyclonal antibodies to HTLV-III in 
mammals. The peptide itself or when coupled to a 
protein or a polymer carrier, can be introduced to 
normal subjects to stimulate production of anti- 
bodies to HTLV-III. and provide protection against 
infection by HTLV-III or LAV in healthy individuals. 
Since the peptide according to the present inven- 
tion is not derived biochemically from the virus, 
there is no danger of exposing the normal subjects 
who are to be vaccinated to the disease. 
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It has been found that when the 21 mer peptide 
conjugated to human serum albumin (HSA), as the 
carrier protein, was injected intraperitoneal ly and 
subcutaneously into healthy Balb/c mine, anti- 
bodies to the 21 mer peptide cross reactive with 
HTLV-III were produced by the Balb/c mice. This is 
exemplified in Example 7 below. 

Based on the results obtained in Example 7, 
the 21 mer peptide can be used as an immunogen 
for the development of both monoclonal and poly- 
clonal antibodies to HTLV-III in mammals. 

The advantages of using the peptide according 
to the present invention are many. 

The peptide is chemically synthesized. This 
means that this is no involvement with the HTLV-III 
virus at any time during the process of making the 
test reagent or the vaccine. During the preparation 
of the vaccine or the vaccination process, there is 
no risk of exposure of the production workers, 
individuals in the health profession and those being 
vaccinated to the HTLV-lll vinjs. Similarly, there is 
no risk of exposure to HTLV-III in the use of the 
21 mer peptide for the development of monoclonal 
or polyclonal antibodies to HTLV-III in mammals. 
Further, up to the final step of the test to detect 
antibodies to HTLV-III, where the test reagent is 
exposed to the samples of sera or body fluid, there 
is no risk of exposure of the laboratory worker to 
the HTLV-III virus. Moreover, risk of exposure in 
this final step can be avoided by taking the precau- 
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tionary step of deactivating any virus which may be 
present in heating at 56*0 for half an hour the 
samples of sera or body fluids which are to be 
tested. 

Another problem which Is avoided by the pro- 
cess of the present invention is the possibility of 
false positive results caused by the presence of 
antigenic material from H9 cells co-purifled with the 
HTLV-IH viral preparation or E. Coli -derived pro- 
teins co-purified with expressed viral fragments. 
Certain normal individuals have antibodies to E. 
Coli or human leukocyte antigens, e.g. HLA. which 
are cross reactive with the antigenic materials from 
H9 cells. Sera samples from these normal in- 
dividuals may show a positive response in the 
ELISA or IRMA test even though they have not 
been exposed to HTLV-IIL A diagnosis that a per- 
son may be inflicted with AIDS based on this type 
of false positive response can bring severe anxiety 
to the person and his/her family, and cause him/her 
to be excluded from normal social activities. Alt of 
these problems can be avoided by using the pep- 
tide of the present invention as the test reagent. 

Furthermore, with appropriate amino acid ana- 
logue substitutions, it is expected that various pep- 
tide analogues based on the prescribed amino acid 
sequence can be synthesized with properties giv- 
ing rise to lower background readings or better 
adsorption capacity to solid phases useful for 
HTLV-III antibodies screening assays. 

Various peptide analogs based on the above- 
described amino acid sequence have been pre- 
pared. These analogues and their reactivities with 
the anti HTLV-III antibodies present in sera of AIDS 
and ARC patients are described in Example 8 and 
Table VI below. The reactivity in an ELISA test for 
the same amount of each peptide by weight per 
volume was compared with the reactivity of the 
21mer peptide, which was assigned a reactivity of 
100. 

The present results indicate that the 21mer 
peptide according to the present invention is 
unique in its size and sequence in that mere dele- 
tion of -Arg-, or -lle-from the N-terminal or -Trp- 
Gly-Cys-Ser-from the G-terminal, or cleaving this 
peptide between -Lys-and -Asp-to form two pep- 
tides of 10 and 11 amino acids, all resulted in 
dramatic loss of antigenicity conferred by the 
21mer peptide. In addition. -Lys-at position 12 from 
the C-terminal also appears to be important, in that 
addition of -Lys-to the above said 11mer peptide 
restores significantly the antigenicity. 

Moreover, because the peptide in accordance 
with the present invention is synthetically prepared, 
the quality can be controlled and as a result repro- 
ducibility of the test results can be ensured. Also, 
since very small amounts of peptide are required 
for each test procedure, and the expense of pre- 
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paring the peptide is relatively low. the cost of 
screening body fluids for antibodies to HTLV-lli and 
diagnosis of AIDS. ARC or pre-AIDS conditions and 
the preparation of a vaccine is relatively low. 

5 The peptide prepared in accordance with the 

present invention can be used to detect HTLV-III 
infection and diagnose AIDS, ARC and pre-AIDS 
conditions by using It as the test reagent In an 
enzyme-linked immunosorbent assay (ELISA), an 

10 enzyme immunodot assay, a hemagglutination as- 
say or a radioimmunoradiometric assay (IRMA), 
preferably ELISA. The ELISA technique is exempli- 
fied in Example 1 below, the IRMA technique is 
exemplified In Example 3 below and the hemag- 

75 glutination assay in Examples 3A and 5A below. 

It is to be noted that in the following methods, 
0.25%, by weight, of glutaldehyde may be added 
in the coating buffer to facilitate better peptide 
binding onto the plates or beads. Furthermore, 

20 horseradish peroxidase conjugated mouse mon- 
oclonal anti human IgG antibody may be used in 
place of horseradish peroxidase conjugated goat 
anti human IgG (Fc) as a second antibody tracer. 

25 

EXAMPLE 1 

Detection of antibodies to HTLV-lli by an enzyme- 
linked immunoadsorbent assay 

30 

Wells of 96-well plates were coated at 4°C 
overnight (or 3 hours at room temperature), with 
the 21mer peptide, prepared as described, at 0.5 
ug per well in 100 u\ lOmM NaHCOa buffer. pH 

35 9.5. The wells were washed three times with 
phosphate-buffered saline (PBS) and then incu- 
bated with 250 U.I of 3%, by weight, gelatin in PBS 
at 37' C for 1 hour to block non-specific protein 
binding sites, followed by three more washes with 

40 PBS containing 0.05%, by volume, Tween 20 
"Tween" is a trade mark). The test sera (blood 
taken from a human patient or normal individual) 
were diluted with PBS containing 20%. by volume, 
normal goat serum, 1%, by weight, gelatin and 

45 0.05%, by volume. Tween 20 at dilutions of 1:20 
and 1:200, volume to volume, respectively. 200 ul 
of the diluted sera were added to each well and 
allowed to react for 1 hour at 37'C. The wells were 
then washed three times with 0.05%, by volume, 

60 Tween 20 in PBS in order to remove unbound 
antibodies. Horseradish peroxidase conjugated goat 
anti human IgG (Fc) was used as a second anti- 
body tracer to bind with the AIDS antibody-antigen 
complex formed in positive wells. 100 u.1 of perox- 

55 idase labelled goat anti human IgG at a dilution of 
1:3000 in 1%. by volume, nomnal goat semm. 
0.05%, by volume, Twe6n 20 in PBS was added to 
each well and incubated at 37** C for another hour. 
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The wells were washed five times with 0.05%, 
by volume. Tween 20 in PBS to remove unbound 
antibody and reacted with 1 00 ii\ of the substrate 
mixture containing 0.04%, by weight, ortho- 
phenylenediamlne (OPD) and 0.012%. by volume, 
hydrogen peroxide in sodium citrate buffer, pH 5.0. 
This substrate mixture was used to detect the 
peroxidase label by forming a colour product. Re- 
actions were stopped by the addition of 50 ul of 
2.5M H2SO4 and the colour yield measured using 



an ELISA reader which quantifies the colour read- 
ing at 492nnn (i.e. OD was measured at 492nm). 
Assays were performed in duplicate with two sera 
dilutions- (1:20 and 1:200, respectively). Normal se- 
5 rum samples were used as negative controls. Ab- 
sort)ance readings greater than the average read- 
ings + 4 SD (standard deviation) of 90 normal sera 
samples were taken as positive. The results are 
shown in Table I below. 



TABLE I 



Detection of antibodies to HTLV-III by ELISA* using 21mer 
peptide as solid phase immunoadsorbent 



Subject 



1. 
2. 
3. 
4. 



Patients with AIDS 



Patients with ARC 



Heal t hy homo s exua 1 3 
Patients with hepatoma 



No. positive/ Percent 
No. tested positive 



98/100 
90/105 
17/65 
0/2 



98 . 0% 



85. 7% 



0% 



Subject 



5. 



6. 



7. 



8. 



Pateints with autoinunune 
diseases 

Patients with primary 

immune deficiency 

Patients with lymphatic 
leukemias 

Normal subjects 



No. positive/ Percent 
No. tested positive 



0/51 
2/123 

0/20 
0/90 



1.6% 



0 



0 



0% 



* Assay was performed using sera at 1:20 (v/v) dilution 
with buffer. 

^ Two sera from this control patient group showed onlv 
borderline reactivitv. 
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Note: 

Sera from patients with AIDS. ARC, primary 
immunodeficiency, leukemia/lympliomas and nor- 
mal individuals were kindly provided by Drs. S. 
Gupta at the University of California at Irvine, 
U.S.A.; S. Cunningham-Rundels at Memorial Sloan- 
Ketterlng Cancer Center Blood Bank, New York. 
U.S.A.: and J. Gold at the Infectious Disease Unit, 
Memorial Sloan-Kettering Cancer Center. New 
York, U.S.A. Sera from patients with autoimmune 
diseases including rheumatoid arthritus. systemic 
lupus erythematosus and allergies were kindly pro- 
vided by Dr. N. Chiorazzi at the Rockerfeller Uni- 
versity Hospital. New. York. U.SX Sera from pa- 
tients with hepatoma were provided by Dr. King- 
Jen Chang of the National Taiwan University Hos- 
pital. 



The results in Table I show that the ELiSA test 

procedure according to the present Invention with 
534 sera samples show that the method is very 
accurate and highly specific. No immunoreactivity 

5 was found in normal subjects or patients who were 
identified as not being inflicted with AIDS or ARC. 

It is to be noted that in screening tests to 
exclude virus contaminated blood from blood 
banks, the criteria for defining positive reactions 

10 can be made more stringent. For example, instead 
of regarding average reading of normal sera sam- 
ples + 4 SD as positive, it can be changed to 
having samples with readings equal to average 
reading of normal sera samples + 2 SD be re- 

76 garded as positive. 



EXAMPLE 2 

20 The procedure of Example 1 was repeated 

using the same sera samples as in Example 1. 
except that the well plates were precoated with 
heat inactivated NP40 soiubilized HTLV-IH accord- 
ing to Gallo et ai U.S. Patent No. 4.520,113. The 

26 results are presented in Table II below. 



30 



35 



40 



45 



50 



55 



10 



19 



0 214 709 



20 



Table II 



Detection of Antibodies to HTLV-III by ELISA using heat 
inactivated •NP4Q solabilized HTLV-III as solid phase 
immunoadsorbent 



Subject 


No. Positive/ 


Percent 








No. Tested* 


positive 






NS^3SD 




NS-3SD 


NS+4SD 


1. 


Patients with AXES 


64/100 


46/100 


64.0% 


46.0% 


2. 


Patients with ARC 


68/105 


58/105 


64.8fo 


55.2fo 


3. 


Healthy hcniosexuals 


9/65 


7/65 


13 . Svo 


10. S% 


4. 


Patients with 












autoiinriune diseases 


3/51 


1/51 


5.9fo 


2. (To 


5. 


Patients with priirjary 










iiinTune deficiencv 


3/123 


0/123. 


2.4% 




6. 


Norrm.1 individuals* 


0/90 


0/ 90 


Ore 


0% 



* Results were based on average NS (normal sera) + 3 SD and 
+ 4SD, SD-standard deviation. 



In comparison with results obtained in Example 
1 , this method is much less accurate and Is there- 
fore, less reliable. 



EXAMPLE 3 

Detection of antibodies to HTLV-III by an im- 
munoradiometric assay (IRMA) 

Wells of 96-well flexible-polyvinylchloride - 
(PVC) plates are coated at 4*0 overnight (or 3 
hours at room temperature) with the 21mer pep- 
tide, prepared as described, at 0.5 ug per well In 
100 ill lOmM NaHCOj buffer. pH 9.5, The wells are 
washed three times with phosphate-buffered saline 
(PBS) and then incubated with 250 ul of 3%, by 
weight, gelatin in PBS at 37" C for 1 hour to block 
non-specific protein binding sites, followed by three 
more washes with PBS containing 0,05%. by vol- 
ume. Tween 20. The test sera (blood taken from a 
human patient or normal individual) are diluted with 
PBS containing 20%, by volume, normal goat se- 
rum. 1%. by weight, gelatin and 0.05%, by volume, 



35 Tween 20 at dilutions of 1 :20 and 1 :200 (volume to 
volume), respectively. 200 u\ of the diluted sera are 
added to each well and allowed to react for 1 hour 
at 37°C. The wells are then washed three times 
with 0.05%. by volume. Tween 20 in PBS in order 

40 to remove unbound antibodies. labelled affinity 
purified goat anti human IgG (Fc) is used as a 
second antibody tracer that binds with the 
antibody-antigen complex formed in positive wells. 
100 m of labelled goat anti human IgG of 

4S 50.000-200.000 cpm in 1%, by volume, normal 
goat serum, 0.05%, by volume. Tween 20 in PBS 
was added to each well and incubated at 37*C for 
another hour. 

The wells are washed five times with 0.05%, 

50 by volume, Tween 20 in PBS to remove unbound 
second antibody and dried. The wells are cut and 
counted by a gamma-scintillation counter. Assays 
are performed in duplicate with two sera dilutions, 
1:20 and 1:200, volume to volume, respectively. 

55 Normal sera sample as negative controls were also 
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tested simultaneously. Cpm readings greater than 
the average readings of normal sera samples +4 
SD (standard deviation) are taken as positive. 

EXAMPLE 3A 

Detection of antibodies to HTLV-lII by a hemag- 
glutination assay using 21-mer peptide coated 
gelatin particles, sheep red blood cells or latex 
beads as solid phase immunoadsorbent 

1 mi thoroughly washed sheep red blood cells, 
gelatin particles, or polystyrene latex beads are 
coated with the 21mer peptide at a concentration in 
the range of 5ug/ml to lm mg/mi. The 2lmer 
peptide coated ceils, particles or beads are then 
Incubated with serially diluted serum samples In 
the wells of a 96-well U-shaped microplate. After 
being left at room temperature for about an hour, 
the agglutination patterns on the bottom are read, 
and the largest dilution showing a positive reaction 
is recorded. 

This is a one-step assay which could be used 
for both qualitative and quantitative analysis of the 
presence of anti-HTLV-ll antibodies in specimens 
including sera or biofluids. 

EXAMPLE 4 

A diagnostic AIDS, ARC and pre-AIDS specific 
test kit for HTLV-III antibodies detection can be 
constructed. The test kit comprises a compart- 
mented enclosure containing multiple 96-well 
plates coated prior to use with 0.5 ug of the 
peptide according to the present invention in 100 
li\ pH 9.5 lOmM NaHCOs buffer per well. The kit 
further comprises materials for enzyme detection in 
spearate sealed containers comprising: (1) normal 
human serum (as negative control); (2) heat-inac- 
tivated, NP40-solublllzed AIDS serum (as positive 
control); (3) normal goat serum; (4) peroxidase 
labelled-goat anti human IgG; and (5) a colour 
change indicator comprising ortho- 
phenylenediamine (OPD) and hydrogen peroxide in 
phosphate citrate buffer. The procedure described 
in Example 1 is to be followed. 

In this test kit. 96-well plates, precoated with 
the peptide in accordance with the present inven- 
tion, can be replaced by polystyrene beads, or 
multiple mini-columns filled with controlled pore 
size glass beads, or nitrocellulose paper strip 



precoated with the peptide according to the 
present invention for use as the solid phase im- 
munoadsorbent. 

5 

EXAMPLE 5 

A second test kit for detecting antibodies using 
the immunoradiometric assay (IRMA) comprised a 

10 compartmented enclosure containing multiple 96- 
well bendable polyvinylchloride (PVC) plates 
precoated with peptide according to the present 
invention at a concentration of 0.5 ug of peptide in 
100 ii\ of pH 9.5 10mM NaHCOj buffer per well 

75 and materials for radioimmunoassay including: (1) 
normal human serum (as negative control); (2) 
heat-Inactivated, NP40-solubiIized AIDS serum (as 
positive control); (3) normal goat serum; and, (4) r** 
labelled goated anti human IgG. The procedure 

20 described in Example 3 is to be followed. 

In this test kit. 96-well PVC plates precoated 
with the peptide in accordance with the present 
invention can be replaced by polystyrene beads 
precoated with the peptide according to the 

25 present invention for use as the solid phase im- 
munoadsorbent 



EXAMPLE 5A 

30 

A third test kit for detecting HTLV-lll antibodies 
using the hemagglutination assay comprised a 
compartmented enclosure containing multiple 96- 
well U-shaped microplates amd materials for 

35 hemagglutination assay including: (1) a bottle of 
21-mer peptide coated sheep red blood cells, gela- 
tin particles or latex polystyrene beads; (2) normal 
human serum (as a negative control); and, (3) heat- 
inactivated, NP40-solubillzed AIDS positive serum - 

40 (as positive control). The procedure described in 
Example 3A is to be followed. 



EXAMPLE 6 

45 

An experiment was conducted to compare 
AIDS screening results using the method of Exam- 
ple 1 and heat-inactivated, NP40-solubillzed HTLV- 
III according to U.S. Patent No. 4,520,113. Sera 

50 from normal subjects, patients with AIDS, ARC, 
were diluted (1:20 and 1:200). Duplicates of each 
diluted sera sample were tested against the pep- 
tide according to the present invention and cultured 
HTLV-lll according to U.S. Patent 4,520,113. Nor- 

55 mal human serum and heat-inactivated HTLV-lll 
reactive AIDS serum samples were used as con- 
trol. The results are shown in Table III below. 
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TABLE III 

Comparison of OP at 492 nm obtained by using peptide 
according to the present invention and heat -inact ivated 
NP40-solubilized HTLV III as solid phase immunoadsorbent 

Dilutions 



of 


human sera: 


1/20 


(v: V) 


1/200 ( 


v: V) 


Sample 










No. 


Subjects 


Peptide 


HTLV-I I I 


Peptide 


HTLV-III 




AIDS 












control 


over* 


1.64+.35 


over 


0.6T+.08 




Normal 












pooled 












serum 


0,43+. 02 


0,35+,02 


0.10+0 


0.08+0 


335 


AIDS 


1.01+. 10 


0.46+.02 


0.23+.02 


0.22+0 


336 


AIDS 


0.96-.08 


0.45:^.06 


0.13+.01 


0.15+,01 


337 


NS^* 


0.34^.02 


0.21+.0i 


0.05+.0 


0.05+.01 


338 


NS 


0.30+0 


0.36+.04 


0.08+.01 


0.08+.01 


339 


NS 


0.2&^-.03 


0.29+.01 


0.06+.01 


0.07+.01 


340 


AIDS 


1.653.06 


0.37+.03 


0.22+.04 


0 18+ 01 


341 


AIDS 


over 


0.83+.05 


0.363.01 


0.30+.01 


344 


NS 


0.14+0 


0.14+.02 




u. u/3 - 


345 


AIDS 


over 


0.62+.08 






346 


AIDS 


over 


1.72+.11 


0.79^.01 


0.4S+.02 


347 


AIDS 


over 


0.54+.01 


0.77+.04 


0.22+0 


343 


AIDS 


1.70+.01 


1.07+.01 


0.23+.01 


0.30+.01 


349 


NS 


0.24+,01 


0.26+0 


0.24+0 


0.10.01 


350 


AIDS 


over 


1.35+.05 


over 


0.44+.04 




NS 


0.23+.01 


0.25+0 


0.05+.01 


0.10+.04 


352 


NS 


0.24+.01 


0.23+0 


0.04+.01 


0.04+.01 


356 


AIDS 


1.58+.16 


0.73+.08 


0.18+0 


0.26+.01 


357 


AIDS 


over 


0,42+. 02 


1.63+.02 


0.20+.01 


358 


AIDS 


over 


1.50+.13 


over 


0.82+.08 


359 


NS 


0.28+.01 


0.22+.01 


0.09+.01 


0.08+.01 


360 


NS 


O.lO+.Ol 


O.lO+.Ol 


0.02+.01 


0.04+.03 


361 


AIDS 


over 


0.60 


1.71"" 


0.25 




over = ^^492nm ^^^^^^S higher 


than 2.0 






NS = normal 


serum 









The results in Table III show that the method is 
highly sensitive. The optical density achieved using 
the peptide in accordance with the present inven- 
tion against duplicate AIDS sera samples at the 
same dilution is much higher than the optical den- 
sity achieved using deactivated HTLV-III against 
Identical sera samples at identical dilutions. Fur- 
thermore, where the results with deactivated HTLV- 
III may be questionable, e.g. Samples 335. 336, 



^ 340, 345. 347. 357 and 361. results with the pep- 
tide in accordance with the present invention is 
definitive, demonstrating the high degree of sen- 
sitivity and specificity of the method. 
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EXAMPLE 7 

Four healthy Balb/c mice were bled and their 
sera tested according to the procedure of Exam- 
ples 1 and 2. The results indicated that the Baib/c 
mice were free of antibodies to both HTLV-III and 
the 2lmer peptide as shown in Table IV below. 
The four mice were then separated into two groups 
A and B and immunized according to the following 
procedures. 



GROUP A 

Two of the Balb/c mice were injected with 
sucrose-banded HTLV-lli virus mixed with an equal 
5 volume of complete Freund's adjuvant at 20 ttg/0.2 
ml/injection into multiple sites both intraperitonealiy 
and subcutaneous ly. The immunization was repeat- 
ed according to the following schedule: 



days 

initial immuriization 0^ 

second immunigatioa 14 

third immunizat ion 21 

fourth immunigation 28 

fifth immunization 35 

sixth immunization 42 



25 



GROUP B 

Two of the Balb/c mice were similarly injected 
with the 21mer peptide conjugated to human se- 
rum albumin (HSA). as the carrier protein, at 20 
ug/20 ug HSA/O^ml/lnjectlon. The immunization - 
schedule was also the same as that of Group A. 

Bleedings were taken from both Group A and B 
after the sixth immunization and the sera analyzed 
by the procedures of Examples 1 and 2. except 
using horseradish peroxidase conjugated goat anti 
mouse IgG as the tracer antibody. The results are 
shown in Table V below. 

The results indicate that the 21mer peptide 
represents a highly immunogenic epitope present 
on HTLV-III since sera obtained from mice pre- 
viously immunized with HTLV-III contain high titer 
antibodies to HTLV-III as well as to the 21mer 
peptide. Furthermore, the 21mer peptide is a po- 
tent immunogen in eliciting the production of anti- 
bodies to HTLV-III in healthy mammals as dem- 



onstrated by the presence of high titer antibodies 
to HTLV-lil in the sera obtained from mice pre- 
viously immunized with the 21mer peptide coupled 
to human serum albumin as a carrier protein. 

It is quite remarkable that synthetic peptides 
representing minute fractions of a large virus can 
be manipulated to mimic the 
antigenic/immunogenic process to an extent that 
neutralizing or protective antibodies can be pre- 
pared from these synthetic peptides. The potential 
advantages in cost and safety of using the syn- 
thetic peptides as vaccines make this approach a 
realistic expectation. The 21mer peptide, its ana- 
logues and segments, as described herein, have 
been found to represent highly immunogenic epi- 
topes of HTLV-III In that the 21 mer peptide, along 
with its conjugated forms, can elicit high titers of 
antibodies to HTLV-III has hereby been demon- 
strated and are, therefore, candidates for use as 
synthetic vaccines in mammals or humans to elicit 
specific antibodies to HTLV-III for protective pur- 
poses, it is also expected that polymeric forms of 
the 21 mer peptide, its analogues and segments, 
will also be useful as candidates for synthetic vac- 
cines for the same purposes. 
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TABLE IV 

Unimmunized normal Balb/C mice 

Serum titer ■ 

Coating antigen Undiluted I./IO 1/100 1/1000 1/10,000 1/100,000 B.G,* 
HTLV-m 

(10|ig/ml) 0.17 0.06 0.04 0.05 0.05 0.01 0.06 

21mer 

(5 ug/ml) 0.15 0.07 0.04 0.03 0.05 0,02 0.04 

TABLE V 
GROUP A 

Balb/C mice immunized with HTLV-III virus 
°°492 

Serum titer 

Coating antlg^en . 1/10 1/100 1/lOQQ 1/10,000 1/100 .000 
HTLV-ni 

(lOng/ml) 2.0 2.0 0.76 0.25 0.16 

21mer peptide 

(5iig/ml) 2.0 2.0 0.52 0.25 0,13 

GROUP B 



Balb/C mice immunized with 21mer peptide 

Serum titer 

Coating antigen 1/10 1/lQQ 1/500 1/1000 1/2500 B.C.* 
HTLV-III 

(10^g/ml) 2,24 1.64 0.97 0.75 0.56 0.05 

21mer peptide 

(5ug/ml) 2,12 0.48 0.12 0.11 0.10 0.06 
* B.G. = background 

55 
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EXAMPLE 8 

Eight analogues of the 21mer peptide and an 5 
overlapping 19mer peptide were prepared in their 
amide form according to the classicai Merrifield 
method described abov^. The amino acid se- 
quence of each of the analogues are shown in 
Table VI below, io 



A serum sample from a patient diagnosed as 
having AIDS and previously determined to contain 
antibodies to HTLV-III was obtained. ELISA tests 
according to Example 1 were conducted using 
each of the analogues as the coating antigen 
against the above AIDS serum sample. The reactiv- 
ity of each of the analogues was compared with 
that of the 21mer peptide which was assigned a 
value of 100. The results are shown in Table VI 
below. 
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TABLE VII 



Calculation of % reactivity 



OD 



492* 



Coating 
peptide 
concentration 



5 ^g/ml 



20 ug/ml 



SeruR dilution 1/200 1/400 1/200 1/400 



80 iig/ml 
1/200 1/400 



% React ivirv 

. w 

( 6 



E.OD 





AIDS 


AIDS 
















1=1 

6 


Analogue peptide i=l 


• 


=2 


* 

x= 


=3 


1=4 


X= 


=5 


• 

x= 


=6 


1=6 


6 


1 


1 




1 




1 


1 




1 




100?o 


7 


0.60 


0. 


64 


0. 


67 


0.70 


0. 


73 


0. 


66 


66.8fo 


8 


0.45 


0. 


49 


0. 


59 


0.53 


0. 


63 


0. 


53 


53.9^ 


9 


0.21 


0. 


20 


0. 


38 


0.39 


0. 


53 


0. 


50 


38.9^'o 


10 


0.01 


0 




0. 


07 


0.04 


0. 


14 


0. 


11 


S.Ofo 


11 


0.12 


0. 


09 


0. 


23 


0.21 


0. 


28 


0. 


23 


20.0% 


4 


0.34 


0. 


25 


0. 


30 


0.24 


0. 


31 


0. 


24 


28 . 3% 


5 


0.30 


0. 


22 


0. 


30 


0.26 


0. 


40 


0. 


31 


30.3% 


3 


0.01 


0. 


02 


0. 
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Claims 

1. A peptide for the detection of antibodies to 
HTLV-III in body fluids and diagnosis of AIDS, ARC 
or pre-AIDS conditions characterised in that is is 
selected from peptides comprising peptides con- 
taining about twenty-one amino acids according to 
the formula; 

Arg-lle-Leu-Ala-Val-Glu-Arg-Tyr-Leu-Lys-Asp-Gln- 
Gln-Leu-Leu-Gly-lle-Trp-Gly-Cys-Ser, analogues 
thereof and segments thereof. 



2. A peptide as claimed in claim 1 wherein the 
segment is the deletion of one or more amino 
acids from either terminus of the amino acid se- 

45 quence. 

3. A peptide as claimed in claim 2 wherein the 
segment comprises at least fifteen amino acids. 

4. A peptide chemically synthesized in vitro 
characterised In that it comprises an amino acid 

50 sequence substantially corresponding to an anti- 
genic amino acid sequence present in the envelope 
protein of HTLV-III. 

5. A peptide as claimed in claim 4 wherein the 
amino acid sequence taken from left to right and in 

55 the direction from the N-terminus to the C-tenminus 
comprises one of the following amino acid se- 
quence: 

(a) -Trp-Giy-Cys-Ser-: 



18 



35 



0 214 709 



36 



(b) -Asp-GIn-Gln-Leu-Leu-Gly-lle-: and 

(c) -lie-Leu-Ala-Val-Glu-Arg-Tyr-Leu-Lys-. 

6. A method for the detection of antibodies to 
HTLV-III and diagnosis of AIDS, ARC or pre-AlDS 
conditions characterised in that it comprises: 5 

(a) preparing a peptide as claimed in claim 

1; and 

(b) using an effective amount of the peptide 
as as coating antigen to detect antibodies to HTLV- 
III in an immunoassay procedure. to 

7. A method as claimed in claim 6 wherein the 
immunoassay procedure is an ELISA, IRMA. 
hemagglutination or muttidot strip assay procedure. 

8. A method as claimed in claim 7 wherein, for 
each test, from about 0.1 to about 20 ug of the ts 
peptide in a buffer at a pH of from about 7 to about 

10 is used as the antigen. 

9. A method as claimed in claim 7 wherein, for 
each test about 1 ug of the peptide in a buffer at a 

pH of from about 7 to about 10, is used as the 20 
antigen. 

10. A method as claimed in claim 8 wherein 
the buffer is a lOmM bicarbonate buffer at a pH of 
from about 9 to about 10. 

11. A method as claimed in claim 10 wherein 25 
the buffer is a 10mM bicarbonate buffer at a pH of 
about 9.5. 

12. A method as claimed in claim 8 wherein 
the buffer is a 50mM TRIS buffer at a pH of from 
about 7 to about 8. 30 

13. A method as claimed in claim 12 wherein 
the buffer is a 50mlVI TRIS buffer at a pH of about 
7.5. 



14. A test kit for the detection of antibodies to 
HTLV-III and diagnosis of AIDS. ARC and pre-AIDS 
conditions characterised in that the immunoadsor- 
bent is a peptide as claimed in claim 1 . 

15. A vaccine for eliciting the production of 
antibodies to HTLV-III in mammals characterised In 
that it comprises a peptide as claimed in claim 1 . 

16. A vaccine as claimed in claim 15 wherein 
the peptide is a polymer thereof. 

17. A vaccine as claimed in claim 15 wherein 
the peptide is coupled to a protein. 

18. A vaccine as claimed in claim 17 wherein 
the peptide is conjugated to human serum albumin. 

19. A vaccine as claimed in claim 15 wherein 
the peptide is coupled to a polymer. 

20. An immunogen for the development of 
monoclonal or polyclonal antibodies to HTLV-III in 
mammals characterised in that there Is used a 
peptide as claimed in claim 1 . 

21. An immunogen as claimed in claim 20 
wherein the peptide is a polymer thereof. 

22. An immunogen as claimed in claim 20 
wherein the peptide is coupled to a protein. 

23. An immunogen as claimed in claim 22 
wherein the peptide is conjugated to human serum 
albumin. 

24. An Immunogen according to claim 20 
wherein the peptide is coupled to a polymer. 

25. A method for the production of monoclonal 
or polyclonal antibodies to HTLV-III in mammals 
characterised in that it comprises using an im- 
munogen as claimed in any of claims 20 to 24. 

26. Monoclonal or polyclonal antibodies against 
HTLV-III characterised in that they are prepared by 
a method as claimed in claim 25. 



40 



45 



50 



55 



19 



» 



0 214 709 



. 1 



5.6 




«00,000 IO,CXDO lOOO ICX> lO 



